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WAL & He AR, WISk R R A
:%:{mhmpnwﬁzixﬁsz>OJ:Lzuw%Ck}
=1
Hr O sFRIR M INZI 3 %A%
TEVRARHALE BI04 32 B = Fip .
(i) #A b FARARMFMS: C's:0<a; <z <b;<1,j=12,...,¢;
(ii) %ﬁ%%%ﬁﬁ@&OéaﬁéiqﬂﬁﬁgéLj:LZ“wm
=1

(iii) FFERMELIREZEA: C's 2 aj < ¢j(v1,20,...,my) <bj <1, 5=1,2,...,1;
Hrba;, b #2E CRIERL, ¢j(x1, 2, ..., xq) 2 AR ARG BRI L.

MBI G AR L R AR, IR TARA TN, T35 5 it () AR, Liudg
— POk, RETE S B AR ITRRNX I s 5 8 ok, IR HLAAH T seml B sk
WA ERE, WHRIREMER R &G Rel b N ALK, BTG BN %
FKEAMAEN T, BT s R AT BE A2 Lo M o T A, 20 AR 50 DA B g v 0 i 2 R ) 4R
B SCER[LL) A4 T e B T L SRR AR i TR 2 TR S e DL R L T LT
% BERARLIEL R IX M 2,4 AT Re A A AE MR i T e S5 02, B P A P 08 i T st g
O AR IR A —E R LBt /L. H BT IR T 20R X4 N 1 s 0 Bt T 7838 K 2 e i)
VA6 AN i T A R 320 57 p R 2L )

ST, Ak iE —Fhid A T RAERR S B A R D- S Bt B, RIMDRS (mix-
ture design random search)& ik, 1ZHEIEFEPIRRZ: 15 HMonte-Carlofi Ul (1) 77 % 7= 4
—HYME, RGBT RIEN, B — PR A8 RN, @i B 3 AR
MR, BT HIMDRSH V] A &R tH B A 5 429 05 AF N IR RS 1 3 AU D- 5 L 1% 1 il
X A v] DLAE iy s e R v h I — N bn v, BRI R A 425 W AR & AR T 0 RL i e A A
I, AR A S AR () B AR LA AR 53T /48 T MDRSH %
WIME = AR AR BENL R AR B SEATT A4 T AE S 2R Xk ED- s AL I BENLE R 7%,
RIMDRSH A R, S5 e sk L A R, e S48 Mg n] ik — 3
B TTR ) 7.

§2. REMERERSD-RIEN
R T K B — AR P B Y AT R

y=pB"f(z)+e,

HrhyrmNEE, f(z) = (fi(z), f2(2), ..., fm(2)) T REGEM KTz = (21,22,...,34) €
2R, W2 RN B EREER, B = (B, B2, ..., Bm) AR SR &,
e BINLIRZE, BH IR WE(E) =0, Var (e) = o2
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0 = (12, wjg) € 2§ = 1,2, NRERIIKZ B EINARK . iy =
(1,92, yn) AN VORI 55 5. 45 NUCRBSEAT A 1 B A8, A7, 7o, e
(BEBEAE R 5 B TP A, IE,

f . T1 ™ ... Tk
w w2 ... Wk .
Mre € EN—ADBAMERE B, ERONBITHER. & & BHEK N

M(€) = /y F(@) T (@)E(d).

Hdet(M(§)) # O, FREN— AR A BT, — MBS RSB VB v RS 1. dn At (]
VBT % 22 B M IE 25 534, T BRI/ — TR A T B LA IEASHE, B B ~ N(B, 02 M ~(€)),
X4 E BRI a T UE — N He(o), (845 810 BLEFIER AT LR N

{8:(B—B)"M(E)(B - B) < c(a)).

D- 5L BETH I JE B AL R AR R R K47 21 St KAk, AT A6 45 2 401 B2 G 1) LA A ER AR AR A
/N, D-f A HEN AT Ry

det(M(€)) — 21612

G-AZEAN & B F T AT — AN 2 538 BID- I R B e . X TR T € 27, FRR
TrHIREO(,€) = fT(T)M (&) f(m) NTT Z R EL, BeitReD-me il veit i) 78 7 b B2

géagy(x,i) =m,

R #5722 SR AU B K AR 25 T DA 5 R v R S E AN 5
NT R FRE, FHEMNAE SR SENEE AR, 24,Bc 2, RN
z e A, EXHx FIBRIEEE N

d(z,B) = inf{d(z,y) : y € B},

Hrhd(z,y) = [(z — y)(@ —y) V2%

§3. HMEMTESTHFLRMENRE

N T AR BTRE, — 5T 7 A E S e S, 55— U T R B E % R S
SUFTRTRLTINEE . ff FIMDRS Bk £ 24 =MD IR | R R R XN, FA S —H R
AR NN R VIE, FIRISAT AR ZIEAR, o s 2 i 45 Rk A7 5, sl 45
REAEAYMEIEAT T 50548, LHCRAIMr XA fidE e & Al A EZ Al AYHE R
JHEVA K& FA R BEN LR 2.
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3.1 HMEME
R T Ak, BRI R A AT O = (70, A1) c 2,
k
MY d(r”, 77 RATRER b, MBI 8 T O R v 7 R e 0
j=1

T I BT R B O IR I BRATT 7 B % (W) A8 A 15 det M (€))L AT BE
K. NS ITE, AT E & Bt i B2 AH &5, 2T RAE B REAT 21 U AT A 2 4
diag(wy, wa, . .., wy) = Iy, L ZkMYALRE, B S48 DLJE BN B 47 0 %

TN 5648 B Monte-Carlo /7 142 s BEAL S 452, B A i HUCE T4 Bootstrap i HLEE A,
Zend LA AT DL e WA R, B AR n .

R ABEHUVEREY = {y;;}0L,, HERN > k, Hrhy; ~ U(0,1),i=1,2,..., N,
j=12,....q, H&y A BT, ICHRET = {xij}%ilﬁmﬁﬁiY@ﬁﬁ%?ﬁ%ﬁ%ﬁ.
A AR B AR 3 ) s XTIt RN

In(1 — y;j

Lij = qn( yl]) ) i:1727'-~7N7j:1727"'7q' (1)
> In(1 —y4;)
j=1

_ J=1 1
Tij = (1 - yzlg/(q J)) H 7,‘1l/(q )7 J = 1727 » 4 17
. =1 (2)
vy = Ly, i=1,2,....N

187 = (i1, Tig, -+ -, Tig) RFEFETHIERAT IO, H(1)80(2)I8 I A Jm Fr A3 BRI FERET, He%

q
TICRBSHRFNE Y, 2y = 1, i ~ U(ST), i = 1,2,... N, I Hr, mo, .., T2 A EL M
=1

J

S AERET TR I SAT IR R T, T2, -, TN ARSI EIBEALRAHRI . 10T = {11, 7, .,
TN} C SRR A RET I BAT LR AE R s T RS

TR F BEARRARPIX IR D, 5 T HIEEAnD BIENDsH, B iEn A S g
SN

To=A{m,712,....,Tn} = T NDs, n < N.
V5.0 A ST UBREREID N Ty = (77,73, 70T = L)y, MNHKR, TN
X 38 2, N BENL S Fin A IR AR &
_ Vol(Zs)
n~ N1y

Horhvol(z) Fom Kz AR, HAVol(S9™1) = \/gq/(q — 1)), FTLL 2N 2 0% KBS 5t R RAE
BN X IR D IR E S8 %
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AnfRKE, AR BN n D mb R B —H R {1, 7y, i s {0102, ik} C
{1,2,...,n}, (EAS ARSI 2 262 150 2 A BE T 45 B REAT 91 30k B B k. 7 kAT 2Tt
B, Wiz FEARRA G LB, JF H, JATH 26 i 2 —APME, R ERIEX A R 5
U5 RITAT. BATTR H R BE M URE AR (1 U7 53047 R B

1 R T ML= AEn A BootstrapFE A&, I NS = {7, Tiyy--»Tin } C T, 1 = 1,2,
oy, TR R BT ONE, ARSI EER AT R &N det M (&), @ = 1,2,.. ., nIf ki
Hrp s, ik

€O = arg max det M(&;).

1<i<n

cOFrR R R AL AT O = (70 70 7O ¢ 9, PR ABENLIE R R
1. 2448, FORWIE )% LB B (H MK B Bootstrap e AR ih gk H 1 e — FBE#0 B A
5 AL M.

3.2 METHFARKERHAL S
BN By, 2, 2 I T RLAHRNay, ag, . .., aqg, FHBLFTHIE K EA T R LA
q — 1HERATE R RN

q
Sgil = {(:Ul,xg,...,mq) Y i =1,0<a; <z; < 1,0 = 1,2,...,q}. (3)
i=1

SITUR R MRS EAR Y 0 < 1, L& RIER A ERAT: 0< o <
=1
<13 ag, MARST RAREALH LA R RIS 50, 5 ASE BB AT 59 o
i
AL, FRATIT A 2 e AR 7 2 o 0 1 98 50 A bR 4N TE B 245
FRAERRL L A P AR TS AND SR B bR B0 B bR 4 5
.Z‘(A) = (wl(A)v'%Q(A)? ceey J}q(A))’
2(A) = (21(4), 2(A), ..., 7(4)).

LRI NG BALEE, a = (a1, a2, ..., aq) TN N FLFEM LI A E, FiL1RR RN
qYEFI R PR ARARIA] AR 2O

z(A) = Dz(4A), (4)
HAD = (1- 3 a)T, +a® 17, EDARBML, W(4)RATHEESN
=1

2(4) = D7r(4) = 2(x(4) ), (5)
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q
HHAR=1->a; >0.
=1

LT W, 205 R P AR 4 i SO T 75— S AV TE SIS g M — 5 2 R A
T ERATIE — PR BRI B A T RLR IR, 31 = (21, 22,...,74) € ST HERA
TSIt — i, B0 < ap < 1, 0

a:(a17a27"'7aq)T) ai:($i—a0)l($i>(l0), i:1727"'aq7 (6)
Horp I () etk g
q q
B RARA D a; = Y (i — ag)I(z; > ao) < 1, Bl R IR 2B)F /A&

i=1 =1

[T FRAITRA(6), BEI XIS R — M7 g — 14040, Hotir 558 g — 24T
TR B Aas, i = 1,2, ..., q. BRI, W (2 — ;) = 1,0 = 1,2,...,q, WrABST h
g — 24P R B H R ao, UL 7 LS i, 9T EAUR, BN THRaoly T FH4
W, o FRAMRAE, SITURBITL, TR a4k,
13177 e B4R 030 A B 7 (1) Rt At 732 (2) B0 AT LR e — A T B 24 B £ Bt
BUREBHAIET = {72, .. 7o} © SO0, AR EEBEHLIR Y AU AT RSB ET = (o], 75,
TR = {w by, ARG B, 4

T,=TD"=T(qaol, +1®a").

L7 = {ar,a0,...,an} C S&TRMT,MEATICRLLRN S5, TP MtES 7H 1t
T RL, B B No N TG N2 R B BE L IR R A1 ST R ) —— Bt 32

9(7,]\70,(10) = {T}U%

AL 5 LA R ST I No N BEHLIR R A I . 5.7 (7, No, ao) IR S AT HE B BB RS,
A

ME(T,N(),CL()) = [TT,CVLOz;,...,CV}—VO]T. (7)
HEEM ML, 4

99‘(7', Ny, ao) = {T} U (% M @5)

FrRBEETHE KX, N SN RIBENLIRE S A RIS BB No MRENLIRARL 5 200 itk
G Fno (no < No) NEANDs N ST, #4.T5, (7, No, ao) T IR S AT HES I RS, 28

CE(1,No,a0) = [77,0 ,a ,...,¢q; | (8)

> =10 S 7 7no

BlfE = EIREL R G4, Blr = (0.6,0.3,0.1), 7 = (0.1,0.1,0.8), A R4 4
1, o IBENLIR K 58T (71, 50,0.1) 1.7 (12, 150,0.15), Wi 1(a)fiw. £V S EIRE RS
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H, Bl = (0.3,0.2,0.2,0.3), 74 = (0,0.1,0.1,0.8), P H s, ) BEHLIE KL S5
T (13,500, 0.1)F1.7 (14,1 500,0.1), &l 1(b) AR,

El (a) =0 =ERBAGZPREAB ST, nHMENEE .7 (11,50,0.1)F1.7 (12, 150,0.15)
(b) A EERRARGHEE T, BIBEN SRS T (13,500,0.1)F1.7 (14, 1 500, 0.1)

i VR R AR AT SR R (8)BR 1 28 — AT T2 [ € 10 2 4k, LA 24T #0241 Bk
SERIBEHLIE R, I AR BRSS! I A A ARU(SET). A, BUARAIENIX
2, W I BENLIR BB E, P LUZAEFE AT SO 2 AN E K. S NoIR KR, REvE
ANDs NI 8o A AT R &

Vol(Z, N S~ H)
Vol(sd7h)

MR D, N ST £ ¢, ToATEBE NS TG K No 77977 2 0% 2 I BENLIR B SE 2 TR IX
o, N SITA.

no = IV

84. MDRSEZHIEAREZRTIE

NERAFAE BA R 2R IR R 3 2, ERID- s deit, JATHEfE —H kT =
{rf. 75, T PN R B w = (wi, we, ..., wy), ERERIE S, ERBT

FED-F M B A D- B AR ).
Rk, ARSCE e BN E AT, Jotfie — 4S8, SR EIFE S S E, &)E
HG-ASE M BRI W T2 T AD-F . 7E4. 11 R4 27 v A5 B FEAT 51 U, FRATT S 2

é\diag(wl, wo, ... ,wk) = I]C.
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KR JLAd s, BHEMEA = {a;) 0 MFAT R N = (i, aiz, - -, aim),
i=1,2,...,n. LA = e RFFAR AT, ILA[—i] = [a], a3, ..., a]_1, a1, ... a0 )RR
W ARIAT HIBR S TR I (n — 1) x mBVAERE. WA m4ERED = (b1, ba, ..., bm), JEX

#{b, A|—i|} = [aq, ... ,a{,l,bT,a}H, cean]

r'n

BB AR ST B BN RD.
IS PR L MDRS S B A48 2R 5

4.1 £5#%E

R E A R R R RS K 2, JATA] UL AR AR D B R ke A
TR, BRI,

B3 Tk T © = (70 70 2O ¢ g ik, %o
IEREHINGAN T AL E W Ea ). K kA AR (8) AT AL ek MRS, TE -

01(0) :CE(727N07CL(0))7 Z:1>2’7k (9)

i&%@r@c}% e NO4F, OO RIS 0 2NN — INBEHLIR R AT HES T
ke, IOz Rc O g7, BACO, 0. cO di g B —4T, ALRukAT (HERE

_ C{O) [i1] T o
, 050)[2-2] 13—1,2,...,/Ii\fZ , 1=1,2,...k, "
' © =12, ]I NO. (10)
=1
L i |

A N©) — H NO e, SAENZ (1= 1,2,..., NO R e® ¢ = 1,2,
N, B AT B R LA AU, I

¢ = arg max det M(g(o)).
1<KIKNO)

LW IR B R AT D = (r0 A0 D) WS RS, B LR
BT AR A, DAL T LS R TR R

B AT O = (70 70 70 c g

5%2Lﬁﬂxﬁih$ﬁ@Cp CE(rY No,a®), i =1,2,... k. FFHILF=END A
WREZY) 1 =1,2,.. ., NOW(10)FTR;

s ) = arg max detM(ﬁl N, 76+ —{7'(J 7'2 ,...,?]gj)}.

1<IKNG)



%23 PN, ket BA S AL ML D- el it 211

TR RRBIES, 54 = j + 1, 0D = ¢l s —MRMIESE > 0, 4alitD)
= a® — (0O — e(k\/q(q — 1))~V)/M, BARE M B4 LR, T HERE— A 92055 &
R X 450 0 PR3 A D S A 12 3

Bl1 BEMRAHENEC . BECHo U R E R gl b — s R4,
GRS % ERRB P, RBER LAY DA EKE, HEEBZEAAT, — &
KEWD LM KRS D, REZERAR, RB R OLE T AR

0.27 < 21 <059, 0.15 <20 <045, 0.2 < 23 <0.34, (11)
AR L, TRARGAEM MG R, R — WA, A

<x1 — 0.43)2 N (1:2 — 0.3>2 n (333 — ().27)2 <1
0.16 0.15 0.07 =

A B B o0 FAT BB R A = (0.43,0.3,0.27), T0.16, 0.1550.074 Bl & R, o,
rs BB —¥. THEL 2 EEEW T, #E — UL = MScheffé 0 £ TAMEE

y= 23:1511‘1 + ; Bijriz; + f123710273
i= 1<J

A B R T M7 ST

B3I I EFE—HWE, EFERUEEREN TN, = 4MEEAHLE
A, A M = 1400, al® = 0.08, £ = 0.0001, X # £ HT14004 % R, &AM BT H X
18 Hdet M(£11100) = 6.8489e-23. & & & 9Tk A 4 Bl A1 = (0.544,0.216,0.240),
5 = (0.317,0.380, 0.303), 73 = (0.504,0.191,0.305), 74 = (0.393,0.271,0.337), 75 = (0.467,
0.330,0.203), 76 = (0.353,0.410,0.236), 77 = (0.43,0.3,0.27); %t E E K xR B %
AT AR AGE I 4 E 2 B 7R

6e-23
1

4e-23

2e-23

Oe+00

T T T T T T T T
0 200 400 600 BOO 1000 1200 1400

(a) (®)
B2 (a) REBENTMTR  (b) BT 1400EKE B ERNITIIER<E
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L ARG H SR AR s T B, R BN Z TR (1) 7= A2 6 AR TR, 43 il & = (0.35,
0.45,0.20), 75 = (0.51,0.15,0.34), 75 = (0.59,0.21,0.20), 75 = (0.27,0.39,0.34), 74 = (0.59,
0.15,0.26), 74 = (0.27,0.45,0.28), {EHLEEA I —N 0 sy = (0.43,0.3,0.27) 84 57
M, XS R B AW S BREM (¢) B K, BRI EE — MR /ANEEEN =
2.542234e-15. 1X BL UGB £

(1) 2R ROE R A SEA D TS TR, R B P R 27 AR N A B AL
TR, T4 —UOEAR T RE T BN NEAN G T H A, AN BOK, TR RS SRR N, A
5920, 40 F N /N AN FEARIEAFAE fE fidet M (61K 4. BRI R Y, N} <
L0OB AT 4% mi A 22 v AT 1.

(i) A — MR E Ke > 0, B UEML I FRARERNCM = ¢/[k\/q(qg—1)],
M R R BB UK (oM — aO) /MYE/N, & REGAEE AT B4 M A AT

A7 7)) < e

-

I
—

RO, fEIERGEREF, TR R E
BRVEND, NS

BI32 77 Z2 RS (7, ) ME LR X e A 1 55 v I, BRI PR mT WL, 77 22 R BOCPE ARG [ 7 3 71X
HOARNT, AR AT, L FICARAE RAETS 7 22 RS R T-7, AT B 1) 45 3 BARA
D-BAH), (77 Z R B KA S 727 AR, 7T DA — AT AD- AL .

&
Ni

AN, WIS R Y B IZ A 4 /), LRI 1k 2 BE AL

/

4.2 BREEE

WIHTSCRTIR, AR S AR 20, 2 SRR E SRR R Flans T
53 8 B Scheffé 2 T A AL & 10 R A2 5, KRR AT B 1F 77 ZEHL0MN BT E A, W iR AR
CE(7i, No, aO) RG24 Ny = 10BEHLAT, 84— B iR E L 1O RS 4T 51 20
18, X2 5 STt ).
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o, BT 1SR B AL 2 00 07 v, 6 b3, L0 o B — LT A,
A SHATHEFIONIERETO = [(rO)T, ()T, . (rO)TT. e

Cz(j) CE( () , No, (J))7 i=1,2,...,k

;j\yﬁN(j)/—
E BRI AETO = (70 70, r O Vit bR, e,
i=1,2,... NO5TO1)53%, 4

79 =z, 7O1-1y,  i=12,..., N (12)

wabEz0 i =12, NO#RE qﬁfl‘%ﬁﬁi BB — AT ARFISN, FRSATHAAR, XLk
B R B, i = 1,2, N T s B AT SR, SRk R, 12
H
5(0) =arg max det M(§(0)).
1<I<N{©
O pixt Rt R 50 = {AU,T? 0y, O8O g s A T
BT FEEAT F — iR, X — AR A — R,
T ARV AT R, 4

70 = 2{cV), 1O-2)}, i=1,2,... N

KA M1, iJr;%Ithﬁﬁﬁi&iﬂﬁmﬁ’a{%%WfﬁﬂﬁﬁiﬁiﬂjB‘%k%, iR — Ak =
(U 20O B, BRI AN AT T — R, MR R — e 4
% AR BT R SN

gm = g0 - O DOy

FEMIR, REEN - hggs ) = g1 — (00 L) LDy gk

A FETT LAyt s 20 3R
B PAERET O = {71(0),7'2(0), . ,T,go)} C YDg;
B2 =1, 5 =0, FENOMERCY = CE(rY), No,al)). JEHIHF=END Ak
729 = #{cOn, 19 -0y, 1=1,2,..., N
HIR3 /%\fm =arg max det M(f(J 2 ), Z(j) = {Tl(j), . .,Ti(j),Ti(iII), e ,T,ij 1)}.

1<I<N?
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Yo R R REVMEaO R — MBI ESe, 2a) = a0 — (00 —)/M. 4j =
G 1 2 ke =i 1, A0 = 2070 0 > ML,

X Tkt BRI R PR R Z R NG R, — R RILFTFELR
ENo/ MR, LA SR RKTTE T INAT, FFHEE 508, F S BEyLE R a5 R aeis 2t
AD-F . B D-Fe L o] ) an SR v R AT T, 75 R i R B AR &, X AR AT %
TF, BN BT S AR B R P REANARSE, IX 75 B A ANt s AR I . R T e AR
T BB E B T T T 5 2% s U 7 7.

4.3 MERME

VAR IRA. 2 P T TR A T — SRS = (o, ), AT B
R R E RN E. #o© = @ W, wO) R AT, Lo O
WEHLIE R (I, 4

gm:<9*> (7& %>”'7@>
'UJ(O) w2 e wk,
YERNPIGR W,

SRIGIEREE BENLIE 2, [ 5 77 6H B 1) b AT B M LIS R . BAR AT 5 DU B 3R AT
Bl Ai=0, H(N)EXMD = MEwD, Ny, a®), %M {15847 75853 5 M O[],
i=1,2,...,Ny. Fid

No

B2 Li=i+1, at) =a® — M1a® —¢), 0D = arg max det M(f(l ),
1<j<NC
o ¢ (L) st o7 e 00 5 ) i Ry (L),

T LA B BEMOR, B R 3 i B S (D = (™ o™ WM,
B, R, X T ROHRE BT SUE S A, Hod T T AR AR R %
i, BE A 00 B 1v) B e RSB — MR/NRE L N . BN TR AT E T — ks BBt
R RVE FT RS R B2, 5 RT LA G- A S5 8 R A I8 ¥ THOR 5 D- B LK. R T3k
ATRA— A SR I8 m 8 R A . A2 51 P STRR (8] Hh 1 ] 116 190 3 AT T 5.

Bl 2 =pERAREF, FE_HMBecker B THEA

Hy:y= Z Biz; + Y Bij min(x;, x;)

1= 1 1<J
Bii i
Hgy—Z&m+ZZJ” (13)
1 1<J l+m]

Hs: Yy = Z lez + Z /BZJ (xzxj)1/2

=1 1<J



%23 PN, ket BA S AL ML D- el it 215

3
EXBD = {(z1,22,23) 0 > 2 = 1,2; > 0,23 + x5 < 0.36 } By #4110 A0 D- 5% (R 31t
i=1

HTUE=AERHATE SHNAE R, RAFRE MR HER R, EELIA
WRRXAEME, FMEBERTELBD-RM. A, FENMERH#TTHE, F—- &
AR, ERARERASR I, #FEEF 7 L1000 T FARMALEA &, 3k #
T1008 AL K. K12 AMDRSE AN E A R ERENRLLER.

&1 2,ABeckerZEMIAIID- MR

EAH, A Hy 7 Hs
T T2 I3 w T xT9 I3 w T To T3 w
0 0 1 0.171 0 0.6 0.4 0.13576 0 0.182 0.818 0.09347

0.5 0 0.5 0.148 | 0.292 0.524 0.184 0.13293 | 0  0.001 0.999 0.14618
0.333 0.334 0.333 0.159 | 0.538 0.265 0.197 0.12797 | 0.268 0.537 0.195 0.11935
0.568 0.193 0.239 0.134 | 0.247 0.247 0.506 0.13540 | 0.225 0  0.775 0.11007
0 05 05 0153 | 0.6 0 0.4 0.13458 | 0.6 0 0.4  0.14643
0.425 0.423 0.152 0.104 | 0  0.329 0.671 0.08607 | 0 0.6 04 0.14221
0.202 0.565 0.233 0.131 | 0 0 1 0.15828 | 0.536 0.269 0.195 0.11001
0.334 0  0.666 0.08902 | 0.169 0.175 0.656 0.13229
det M (£(790)) = 2.370336¢-09 | det M (£B00)) = 2.348032¢-11 | det M (£(899)) = 2.162175e-09

AL B Hy P 81k 1F £(0,0,1) 2 — N UE, EiFH B4~ & TR T(E A
T122/ (@1 + 22) — T & HI0/0W B X)), 15 K[ 84T 5| S AE 2 K 2% & &4 4 (0,0.001,0.999)
BHATHENSE MAULERFTULIA, LB IER HPHa4 T TAEO0,0,1), #
E Hy 1 Ha # 4 7 (0.6,0,0.4) %1 (0,0.6,0.4). AT UAE BT Z 41, %4 A K AT 2% i = B, ] DA
# FIMDRSH % 7 £ AN A # ZD-R bk it, RAGFLNMEE R A EFHME LRI
b

DN

El4 - E60 A RARR H,y, Hoy H3t% R, ¥ (a) R RA R 89T R, (b)ZARITE
FAERMATFI XA B, By kR R, QA5 EHEATHI R, (o) BA R
HAW T Z R aEE. KTHEF ()TN, FZHRN A ZECT 7, FEALF
#3836, X BR BT AR B B A I D- B Ak e

§5. MARB SRR

FESEBR AR AL T 2 B B IR T, U060 B e 1 [ AR 5 e 1 B0, (H 2 S
Brfbh & RCRANE, IX I R BN R AT R B BT R SRR s B R N TR
HARAYIR DR, H R AR 5, 76 8 BT B I AN Bk o, BT IR
6. S P AR BE T B H LSRR L E
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Ele #REH;RILZER

AT FEAE )G Wt U8R 7 BB B Inp MRS A, (81 BB AL R IR B
AD-FA. [FIRER, AT DU F B ATLAS 26 1R 7 V2 o8 75 LV I 4.

HAEMNS = {s1,892,...,sn} C DsH ik 4 TP BootstraptE A, FRAHAFEARML T p AL,
AT HES N AN FERE, 5 T € Wk BT FERE N T & 91, WA vt ik 45 B REAT
PRI R, .70 = {50 O OV ¢ g, I UAERIERAYIE. SR R FMDRS
TR, BT UL T P IREEAT
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B A0 = {sgo),sgo), .. .,s,(go)} C Ds;
B2 i=1,j =0, PENIAMEECY = CE(rY), No,al)). JEiti= 4 ND AR

729 = #{cOm, s\ -0y, 1=1,2,...,NY.

AV =12, T, s eey) 1= 1,2, N
IR /7\51(]) =arg max det M(fi(lj*l)), 5”1»(]') = {sgj), ce Sz(j), Sg;ll), ... ,s](ﬁjfl)}.
1<I<NY

458 FRAREYMEO M — MR ERe, a0V = al™) — (a©) — ) /M. %) =
G MG phf i =i+ 1, =0, oW = 2070 8 > MEHEL.

IR A, AR R A S RIE R ZE ARG — AN ILR b, #2255 A T
SRR 2, SRS A IR, DA TR, BB RIS E e T .

W E TRMRE, BV 0B SR fl A B E A7 R LA R
— i, XA E AR AN Be > 0, TEIERE PR G d(ri, ;) < e, Wik S5t E
AL B FRATT R AR 2R X 2, N PR A 100N T 86 e it L, B s TR R S &
X100 SR AR E A LA 5 b, X BEBAZED-Fe R R, FAT R 7 ZE J LA “H B
Wk SRIAT. % 2 AT R, )5 TR ER E A AT, A IRENY: W A
JEBET M E A, BUE BT A, SIS SN S E A, ID- N R

TR A AR, AT AR DUR VAT AT R4 R Bk + pAS SUEATHES
FRET, idr, i = 1,2,..., k + pRHEFETHFAT 0 R, BUE — MR/ IESEe > 0, B XL —
AN+ pM T FEE, EREE EXRALN E = AR RS e R E SN = 1(d(r, 7)) < €).
EﬂiﬂK@ﬁ?ﬁﬁaé:%E’JTEﬁa%Bﬁ\ﬁ%%é%ﬁ/—:f\ﬂaokﬁiﬁﬁﬁmﬂE‘an%%i&ﬁiﬁ% HAk
N: ﬁn%]; L; > 1, WA EREAT 0 5R 42 N0, ﬁu%]; L; = 1, WEW AT R E= AL, A
S FISIEZ NG = {0} 12, RO FOIEBE A TR0, i = 3 g, =
L2,....k+ pt Ronn UL Hr sl E A RN K Er = (r, 7m0, r;:+p)T5T/a\
HAN(T,r)Ja, B = O A7 MR R T 5 g 25 52 1 6.

DA L A8 L B, G SRARAT I 46 25 R AR MR e T, 7E6 AL 1 Rl B np /N
T, WS = {s1,82,...,8p} C Ds, 1EM, TATHRE T =FE B0 RIS I AT AN E05) 1
Hp1 = 24, pe = 48, p3 = 96, IAWE M BT RALE 5 K758 A0 . 3B Frds i ik
REASOCHMBTAES.

EI7H 9N BEt s 20 N 1 = (0.6,0,0.4), 5 = (0,0,1), 73 = (0.423,0.425,0.152),
72 = (0,0.6,0.4), 75 = (0.221,0.558,0.221), 75 = (0,0.5,0.5), 77 = (0.5,0,0.5), 73 = (0.557,
0.221,0.222), 79 = (0.333,0.333,0.333). HG-AZ 2 H AT LLIGAIE: 75250 B 45 1F T 1994
Bt 2 D-IA 1.
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Xy

E7 BEPAERFSARAHRITRE, <X ARmeRits

FH - D- g A0 HE D) P BBCE PRIV T s — R A0 AT AE B AT (R34 5 S TR, FEL IR X I8 2,
R, FlAEI 2, Bt SR A E LR DXL 7 B an 308 T 845 D- s A i
NER B S5 R E R, 7 LA R St BT RN .

— R, BeME LR X I 1) i Bt g — 24E P T, T AE S M 20 R A N g g — 24
M. XtFr e St il Fi ] LLR R An(r) = 0T, X5 29 5l S pam i) —
s mRe S AR, BT MR IESEe > 0, Ad(7,€) < efiarn, Hhe =
{r:7 €89 n(r) =0} HRGH G/ RIER— mid Ny = (w01, Toz, - - - Tog), WATAE
Rer= A Lhrg N b, FELI A A R BENLIR R A3

B, A — e > 0, a1 = max{zo1 — ¢,0}, by = min{zes + ¢, 1}, HENTE
S SCAYISI A HIBENL AL, 221 ~ Ulay, by), F2

i1

a; = max{zg; — ¢,0}, b; = min { max {3301- +e,1=> l’j}, 1},
j=1

l‘iNU(ai,bi), i:2,3,...,q—2.

SCRE, 70T — 2/ B AR R E 50 4 A (B B, B (A 5 i 1 52
AL, BV (201,001, 32, ,Tq2) = OFIS. @y = VRHFPI MR,

L F B N AL 2 74, ol Bero BRI AHE A 77 (o, N, a) = {0} U
[P T P} AT 339 b 0, FRAT5E L — A T 1 SRSE R LE, (o,
N, a) R 215830 Ty L IBERL A8 7 (70, N, @) AT HEBL AR . Jofl TFRa s L it

IR, LG FIMDRS IR E Lt AT BENLIE . BIAnFET D, BA %8 4 = A il
Fim (1) =21 =0, n2(7) = 29 = 0 L EFHEPNABENL AL, TEns(7) = 2% + 23 = 0.36 LA =
MBI, s AR, AERD R RIS, 5 5 ST AR, X7 2071
%, WIRIE SR T, FE— B I — M L HOBENL S RS LE, (7, N, a) FR
T, BB T R R R P (0 — 17, 45 B 7, AT e, FE
SRENIAS /N, BB X SN — 2 T, 1 2 A S S o T —
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PR, LA B RIER T

§6. &

A SCAE FIMDRSEVETE BA 5 A L0 IR BRI 3 N 4 R D- e R v mil 8., I e &
THA I, S8 SEBEGAIE T %5 IR R, BRi 2 A, AT X A 7 iR g T H At A
TEAN LI X35 9 I D- e AR e, s 2 B, ml iR RS B, (IR0 BY, S5 p
T DL IR SR R TR A BT AR R A 6 45 3l i MDSR SR AR RE TR 2ID- & A, BT AD- A
(IR TE i 48 KON BRI B, PR R0, AR ——1h iR, (15— 10, SARVEI® &
T MM RIS T 2 R AR, (BRSO & MIMDRSH LI A R SAFILIFE, SASILE
— M R — B MR AN I B BT R R, TIMDRSH % 5 # R 5 A det (M (€))#l 2
PR ARFAR Y. E kT B Y A

(1) TELIWR XA, J5 22 R 8515 B FEAT 51 U 2 R I 2 AR 115 T, Bk AT
PRUEAS B FEAT 71 B R AN, R4 R X3k D B, B & RE A 2 — NI D e A 1 15
it.

(ii) B A BA N FLR IR A BN AR, T AR EWMEE S HOR—28. 4
Wk R LR X IR R BRI/ q, SRGREEIEREAT, T RAREZEZL/N, Db/ MY
X3, & — B IEAHE G W RETE N R A, T — P AR A — s 2 Bk R 0 S A
fiR, at s — PR RE A LS SR E— Dk HRER. — W, FARALEER
K, HPFERIBENL A2, Bk R AR D IR 2 Bk, BT AR IR A &y, AT E
FEAERENL S A L A S R E 2B L IF Hig F (a2 T DLz 1.t B2 (b)rT LA
R, TEVFZ IR det (M (€)) 2 KAEZMR, BB FALRE NS —ERENAH
TS, BT AR 2 Bk AR L SR AL, (HRIRAT AR LE N R R B4 MK
P, ARSI RTEN R INER . ST 0k, AT LR B TR 250 (5), BPER
AT Hdet (M (£UHD)) — det(M (D)) > ¢(5) I A 528 i, 15 W B8 7= A BENL A, kAT
P, TTPREEZ BN 2 SEbr PR BEAIAE R 1 —Fh R4, " REdR MRk, 1145 B Pk 3 i
AR, HRTRSEN W E FEE R — D IhE.

&2, MDRSHE LT . 54T, ¢ B BEHIAE R 45 R o] LLgk— B i, X FE T R (i fe 45
BB DG S R BT RUER, AR [ s A, R 1 AT O AR T SRR 5 A2 D- e AL HE )
R RE . 12 B R AE R I 1] A DR AR — R AE T AN AR Y AE B R 4R R ik
BAD- S AR BT 7 .
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Asymptotically D-Optimal Design of Mixture Experiment

with Complex Constraints

LI GuangHui ZHANG ChongQi
(School of Economic and Statistic, Guangzhou University, Guangzhou, 510006, China)

Abstract: It is difficult to get an accurate optimum design when the experimental design area is very
irregular under complex constraints. This paper constructs a random search algorithm for mixture ex-
periments designed (MDRS). Firstly, generating an initial points set in areas with complex constraints by
the Monte-Carlo method, then use MDRS algorithm iterative to approximate optimum set. By way of
example verification, this method is effective. It can be used as a standard measure of other designs, that
is the only effective when given superior to other designs approximate optimal solution.

Keywords: Monte-Carlo method; D-criterion; information matrix
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